Introduction
Scald injuries are an important public health issue since most are preventable, yet cause considerable morbidity and mortality. They can be associated with significant pain and prolonged treatment with some physical and psychological effects lasting a lifetime [1] . Scalds account for one-third to one-half of all burns in high and middle income countries [2, 3] and globally account for approximately 5% of all burn-related deaths [1] , with pre-school children experiencing a disproportionately high mortality rate compared to other age groups [2, 4, 5] .
Scalds also have significant economic implications. For example, in the United States the total annual cost of scald-related injuries and deaths among children younger than 14 years of age has been estimated to be $2.1 billion, with children under age 4 accounting for $1.2 billion of this [6] . In the United Kingdom the British Burn Association calculated that a very serious bath water scald undergoing intensive care treatment would cost £172,821 [7] , equivalent to approximately USD $280,000 or s215,000.
Prevention strategies vary across the world too. The American Academy of Paediatrics recommend that injury prevention counselling is integrated into every well-child visit and stress that paediatricians can be effective advocates for injury prevention through work with a range of community partners such as schools and child care centres [8] . In England the National Institute of Health and Clinical Excellence
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General practice a b s t r a c t Scald injury is common, accounting for half of all burns in pre-school children. Most scalds are preventable and health professionals can play an important role in targeting interventions to those at greatest risk. However, the potential for routinely collected medical data to be used to identify high risk children has not been well explored.
We used a matched case-control study to identify risk factors for first scald injury in children under 5 using a large, nationally representative database of routinely collected primary care records. Among 986 cases and 9240 controls, male gender, age (2 years), higher birth order, single-parent families and increasing index of material deprivation were associated with increased odds of scald injury. Older maternal age at childbirth was associated with decreased odds of scald injury.
Children at risk of scald injury can be identified from routinely collected primary care data and primary care practitioners can use this information to target evidence-based safety interventions. (NICE) guidelines [9, 10] recommend that primary care doctors play a role in injury prevention. They suggest that doctors offer education and advice to families whose children are at the greatest risk of injury and refer them for home safety assessments and environmental alterations such as the installation of thermostatic mixing valves. Interventions such as this are both cost-effective [11] and acceptable to families [12] .
The identification of children at the greatest risk of scald injury is important if effective interventions are to be targeted to those in most need. Whilst there is a body of evidence relating to risk factors for more severe scalds in pre-school children, where hospital admission is required or where medical attention was sought from accident and emergency departments [13] [14] [15] [16] , there is a paucity of information relating to risk factors for the range of scald injuries in the general population. We therefore conducted a population-based casecontrol study in children under 5 years of age, to address this research gap and to ascertain whether routinely available health data can be used to identify to at-risk households.
Methods
Participants and setting
We used prospectively collected longitudinal data from The Health Improvement Network (THIN). THIN is a computerised database of routinely collected patient records that are representative of general practices across the UK [17] and has been shown to be a valid data source for epidemiological studies [18] . In the UK primary, secondary and tertiary healthcare services are provided free at the point of delivery (through the National Health Service) but access is generally coordinated in primary care by the patient's General Practitioner (GP), particularly for secondary care services. Because of this, GPs are notified of planned or emergency healthcare utilisation outside of primary care (e.g. hospital admissions, emergency department or out-patient attendances) and together with the primary care consultations hold information on medical diagnoses, general health information and prescriptions. This information is recorded in the electronic medical record of each patient and entries are made either by the GP or by an allied professional in the general practice using Read codes which are based on the International Classification of Diseases version 10 (ICD-10) [19] . All patient records are provided to researchers only in anonymised fashion and at the time of data extraction for this study THIN comprised 255 practices with longitudinal records of 3.9 million patients. Study participants were from an open cohort of children born between January 1988 and November 2004 who were registered with a THIN general practice. Their records were linked to their mothers' general practice records [20] . Briefly, each child was linked to its mother via an algorithm that identified a woman aged 15-50 years registered in the same household as the child with birth-related Read codes in her general practice record at the time of the child's date of birth. Cases and controls were a subset of children from a previous case-control study exploring risk factors for childhood fractures, poisonings and thermal injuries [21] .
Study design
We used scald-related Read codes recorded in children's primary care records up to the age of 5 years, regardless of whether the injury may have initially presented or been treated in primary or secondary care and regardless of injury intent. The Read codes used covered the ICD-10 categories X10-X13, X18, X77, X98 and Y27. Each case was matched on their general practice with up to 10 controls that did not have a Read code for scald injury and were under 5 years of age at the date of their matched case's scald.
Risk factor variables
We assessed child, maternal and household risk factors for scalds [13] [14] [15] [16] that were available in THIN. Child covariates included gender, age at the time of injury and birth order. Maternal covariates included age at childbirth, depression during pregnancy or 6 months after delivery (referred to as perinatal depression) and hazardous/harmful alcohol consumption (as defined by alcohol-related morbidity medical codes) prior to the scald injury. Household covariates included the Townsend Index of material deprivation [22] (obtained from the home postcode) and the number of adults within the household (older than 16 years).
Statistical methods
All analyses were conducted using the statistical package Stata version SE11. Conditional logistic regression was used to estimate univariable and multivariable odds ratios (OR) and 95% confidence intervals (CI). Models were built using the procedure described by Collett [23] , with all covariates described above included in the initial model and child age and gender retained as a priori confounders as these are known to be associated with injury. Potential interactions were identified a priori based on theoretical plausibility (e.g. between maternal smoking and household deprivation) and co-linearity was checked using the covariate correlation matrix estimates and by calculating the variance inflation factor.
Results
From an open cohort of 180,064 linked mother-child pairs, 986 cases of scald injury and 9240 matched controls were identified. The characteristics of the cases and controls, unadjusted odds ratios and factors that were found to be significant risk factors in the fully adjusted model are shown in Table 1 . Multivariable analysis showed that boys were 34% more likely to have a scald injury (OR 1.34, 95% CI 1.17-1.54). The odds of scald injury showed an n-shaped relationship with child age, with the greatest risk at 1-2 years (OR 2.40, 95% CI 2.05-2.81) when compared with those under 1 year of age. Higher birth order (where the higher the number is the more older siblings the child has) was also associated with higher odds of scald injury (OR 2.17, 95%CI 1.60-2.94 for children born 3rd or later compared to those born first, test for trend p < 0.001) whilst older maternal age at childbirth was associated with a decreasing odds of scald injury, with children born to mothers b u r n s 3 9 ( 2 0 1 3 ) 1 4 7 4 -1 4 7 8 of 40 years and over having the lowest odds of scald injury when compared with children of teenage mothers (OR 0.32, 95% CI 0.16-0.64, test for trend p = 0.077). Children living in single adult households had increased odds of scald injury compared to two adult households (OR 1.26, 95% CI 1.08-1.46) and increasing index of material deprivation was associated with an increasing odds of scald injury (OR 1.82, 95% CI 1.40-2.37 for the most deprived compared to the least, test for trend p < 0.001). No statistically significant interactions or co-linearity were found between covariates.
Discussion
This study describes risk factors for scald injury in children under 5 years of age using routinely collected primary care data in the UK. Data included information from primary and secondary healthcare services and we did not distinguish between intentional and unintentional scalds. This was because 'intent' is unlikely to be well recorded or accurately ascertained in primary or secondary care [24] [25] [26] . We identified a range of risk factors that increase the odds of a child experiencing any scald that undergoes medical attention. These were having a young mother, living in a single-parent household, living in a more deprived household, being male, age 1-2 years and being a child with older siblings. We did not find an association between scald injury and perinatal depression (depression diagnosed during or within 6 months of birth), smoking status or alcohol misuse by the mother. It is possible that we did not find an association between perinatal depression and scald injury because scalds are more common in children aged 1-2 years at which point depression for some mothers will have resolved. We cannot rule out that an association exists with depression diagnosed at other time periods however. We used a large primary care database (THIN) for this study which has been demonstrated to be broadly representative of all general practices in the UK [17] , meaning that our findings b u r n s 3 9 ( 2 0 1 3 ) 1 4 7 4 -1 4 7 8 are likely to be applicable to the wider general population and to other higher income countries with well-developed primary health care systems. Furthermore, data are entered contemporaneously, minimising the effect of recall bias which often occurs in case-control studies where exposure information is collected retrospectively. Unlike previous studies our study cases capture injuries presenting to primary or secondary care services, again making the findings applicable to a broader range of medically attended scalds [13] [14] [15] [16] 21] . We identified child gender and age as risk factors for scald injury, which is consistent with the existing literature [2, [27] [28] [29] [30] . Flavin et al. and Agran et al. highlight that as children develop, the types of injuries that they are susceptible to change also. Both studies show that by one year of age children have an increased risk of burn injury, likely due in part to the development of reaching and curiosity behaviours [29, 30] .
The protective effect of two-parent households is consistent with findings from previous work [31] and may be explained by supervisory practices or psychosocial risks [31, 32] . Likewise, our finding that being more deprived, having a younger mother and also older siblings increase the risk of scalds is consistent with previous work [13, 27, 28, 31, 33] .
Of course some information on potential risk factors is not available in routine primary care data. For example it is not possible to ascertain how well-safety practices are observed, such as cooking with pans on the rear cooker rings out of reach of children, or ensuring that baths are always supervised whilst being filled. However, our study has demonstrated that sufficient information is present in the primary healthcare record to allow healthcare professionals identify those households at greatest risk of scald injury and to better target effective interventions.
Key messages
This study demonstrates that population-based routine primary care data can be used to identify children under 5 years of age at higher risk of scalds. Primary healthcare professionals could use this information locally to target evidence-based interventions during clinical consultations. Interventions could include home safety advice and recommending that homes are fitted with safety equipment such as thermostatic mixing valves where these are available.
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